Gene therapy using adenoviral vector encoding 4-1BBIg gene significantly prolonged murine cardiac allograft survival.
4-1BB, a member of the tumor necrosis factor (TNF) receptor superfamily, interacts with 4-1BBL expressed on APC and delivers a costimulatory signal for T cell activation and growth. In this study, we investigated the efficacy of an adenoviral vector encoding murine 4-1BB extracellular domain and human IgG1 Fc (Ad4-1BBIg) fusion gene on murine cardiac allograft survival. Abdomen heterotopical heart graft model was performed from Balb/c to C57BL/6 mice. The adenoviral vectors, Ad4-1BBIg or an adenoviral vector containing EGFP gene (AdEGFP), were administered intravenously to recipient animals after cardiac grafting. The cardiac allograft survival was monitored by daily palpation. The serum level of 4-1BBIg and graft histology was assessed. Cytokine profiles in the grafts were detected by RT-PCR. IFN-gamma producing cells in recipient spleen were examined by flow cytometry. 4-1BBIg gene expression was achieved highly level at 72 h after vector injection. The proportion of IFN-gamma producing cells in recipient spleen was significantly reduced after administration of Ad4-1BBIg, compared to the group given AdEGFP or to the untreated control group. Unlike in controls, cardiac allograft expression of mRNA coding for IL-2 and IFN-gamma remained low in the Ad4-1BBIg group. Ad4-1BBIg therapy markedly reduced T cell infiltration into the graft and significantly prolonged recipient survival time (13.5 days), compared to the untreated group (7.5 days) and the AdEGFP-treated group (8.0 days) (P < 0.05). These results indicate that blockade of 4-1BB/4-1BB ligand interactions by Ad4-1BBIg inhibited alloreactive T-cell activation and attenuated T-cell infiltration into the graft, resulting in significant prolongation of murine cardiac allograft survival. Therefore, Ad4-1BBIg may be useful for preventing allograft rejection.